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One object of my invention is to provide a
novel and improved machine for winding a
thread cop. . ‘ '

Another object of my invention is to provide a.

5 thread winding machine that is adapted for ac-
- curately wipding a. predetermined length of-
thread on successlve packages and at the same
_ _time maintaining the diameter of such packages
within close limijts frrespective of any permissible

10° yariation in the diameter or size of the thread :

being wound.

. Angther object is to provide a novel and im-

proved machine that is particularly adapted for

winding a thread cop of the type having one end

18 of the thread mass convex and the other end
_concave. -

- A further object of my invention is to provide a
machine for winding thread cops with a Uni-.
versa] wind which is simple in construction aid

20 capable of running at a Bigher rate of speed than {

machines of this character heretofore produced.

A 'still further object of the invention is to pro-

vide nove] and . improved mechanism which is
particularly - adapted for traversing the thread

28 guide of & thread winding machine. . P
. The several features of the invention, whereby .
the above-mentioned and other objects may be
“attained, will be readily ‘understood from the fol-r
lowing description and accompanying drawings,

30 in which: . & _ -
Figure 1 is 4" side view partly in section of a

thread winding machine embodying features of

my’ invention” in their preferred -form, gears
106 'and 110:and portion 108 berefnafter descfibed
35 being omitted for the sake of clariy; O
Fig. 2 is a front eleyation, on a reduced sgale,
of the machine, the cop tube and spindle being
in section; : T
Fig. 3 is a detail sectional view taken on the
40 line3—3of Fig.11;. = . . .. :
Fig. 4 is a longitudinal sectional elevation: of
the machine; -~ - v . :
“Fjg. 5 is a detail plan view of a thread guide
and a portion of the cop tube illustrated in Fig.

43 4 the thread guide being shown in oné of its outer -

" positions by broken lines, and the outer surface
of the mass of thread is also shown by broken
lines; '

Figs. 6. and 7 are detail elevations of com-

‘porient parts of the thread guide;

Fig. 8 is & detail sectional view of the thread

guide taken substantially on the line 8—8 of

3!

g.4; )
55 Figs. 9, 10, 11 and 12 are sectiona] views. re-

' sucgessive layers a;

_in driving_engagement with friction members 20

spectively taken on the lines 8—9, 10—10, 11—11

and 12—J2 of Fig. 1;

Fig. 13 is a séctional view on an enlarged scale

‘taken substantially on the line 13—I3 of Fig. 2;

Fig. 14 is a detail plan view of a portion of a
thread ‘guide actusting cam with the -cam fol-
lower shown in section; - .

Fig. 15 is a bottom plan view of a portion of
the cam follower; :

Fig. 16 is a detail plan view of a portion of the 10
cam and 'lower portion of the follower; and .

Fig. 17 is a sectiongl pian view taken on the
line 17—17 of Fig. 9. . : i

The machine illustrated in the drawings is par-
ticularly adapted for use in winding a thread
cop of the type of the one described and claimed

<

15

‘in .the patént to Louis L. Moore No. 1,964,385,

dated June 26, 1934. This cop comprises a coni-
cal core 2 and a base 4 having ifs uppex or-inner
surface convex (Figs. 1 and 4). The thread § is
cross wound, preferably a Universal wind being
employed, on the core in such a manner that the

3

re progressively displaced lon-

20

gitudinally of the tube so as-to cause the inner
or lower-ends of the layers to be laid against the 26
convex surface of the base #, the outer ends of :
the Jayers‘being convexedly arranged. )
As shown, the machine is provided with a
winding spindle 6 and any suitable means such .
as the sleeve 8 for detachably securing a cop 30
tube on the spindle, and a thread guide 10 for
traversing ‘the thread Jongitudinally of the cop
tube. The spindle 6 is carried oni the forward end '
of a shaft 1 that extend§ through a ball-bearing
12 in the front of the machine frame, and its rear 35
portion extends through' a bushing sleeve 14

“mounted in an aperture in the rear wall of the

frame. A pulley or wheel 16 is secured on the’
projecting rear.end of the spindle shaft T and
is mounted to 'turn on a bali-bearing' 18 be-
tween its inner periphery-and the outer end
portion of the bushing sleeve {4. .The outer pe-.
riphery of the wheel 18'is provided with a conical,
friction surface which is adapted to be positioned

on a horizontal friction wheel 22. The wheel 22,
only a portion of which is shown in the drawings,
may be used to simultaneously drive 3 plurality

“of winding heads. :

The friction wheel 16 is held “rom rotary 60
movement on the spindle shaft 7 but is per- -
mitted to be moved longitudinally thereof into
and ont :.of engagement with the driving friction

. ‘whee] -22.. In the illustrated construction ‘the
-wheel 16 is thrown out of operative engagement 56

Y
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with the driving friction wheel 22 at the comple-
tion of a predetermined numiber of revolutions of
the spindle 6 so as to stop the winding operation.
The wheel 16 is thus shifted by means of a collar
24 that is screw-threaded on the bushing sleeve
14 and is connected with the friction wheel by
means of screws 26 which are received in slots
in the inner member of the ball-bearing 18, the

screw threads on the bushing sleeve 14 being -

left-handed. By turning the.collar 24 in oppo-
site directions it is shifted longitudinally by
means of its screw-threaded connection with the
bushing sleeve 14 to move the friction wheel 16
into and out of operative engagement with the
driving wheel 22. To thus shift the collar 24 it
is provided with gear teeth 28 that are engaged
by a gear segment 30 secured on one end of a

rock shaft 82. This rock shaft is adapted to be

turned by means of a hand lever 34, secured

thereon, in one direction to act through the seg-

ment 30 and collar 28 to shift the friction wheel
16 into operative engagement with the driving

pulley 22.. The friction wheel 6 is held in.en-'

gagement with the driving wheel 22 by means of
a latch lever 36 (Fig, 11) pivoted at 38 on a
bracket projecting from the machine frame, said
lever being pressed in one direction by means of
@ leaf spring 40. This latch lever 36 engages a
roll 42 on the free end of an arm 44 secured tec
the rock shaft 32, the roll being brought into
holding engagement with the latch upon turning
of the rock shaft 32 by means of the hand lever
34. . Also, said movement of the rock shaft 32
moves the free end of a pivoted dogging arm 46
out of the path of a lug 48 formed on g disk:
49 secured on a shaft §0, the dogging arm 46
being connected with the rock shaft 32 through

& link 54 and a collar 56 secured to the shaft,.

At the completion of a predetermined number of
Tevolutions of the spindle, a lug 58 formed on a
disk 58 also secured on the shaft 50 strikes the
lower end of the latch.lever 36 and throws the
lever out of holding engagement with the roll
42, whereupon a coiled spring 60 connected with
the gear segment 30 serves to turn the shaft 32.
in a direction to shift the friction wheel 16 out
of operative engagement -with the driving
wheel 22. : oo .

-During such .operation’ of the machine -from
the time that it is thrown into operation by
means of the hand lever 34 until it is automat-
ically thrown out of operation by means of the

lug 58 a complete cop is wound. The wound cop’

may then be removed from the spindle and an
empty cop tube substituted. .

The thread guide 10 is traversed longitudinally
of the thread cop through .connection with a

traversing cam 62. The thread guide is mount-

ed on the upper end of an arm 64 which may be
of sheet metal which is mounted to slide longi-
tudinally of the thread cop in a guideway formed
by angular guide members 66 and 65 secured on
a plate 68. The lower end of this guide arm 64
extends through a slot 70 in the plate 68 and.its
lower end is bent into rectangular form as shown
i Fig. 9, and is arranged to engage between
transverse upstanding ribs 712 on the upp’ér side
of a cam follower 14 (Fig. 17). This follower
14 is mounted to slide in a guiding slot 16 which
is formed by two upper guide plates 18 and two
lower guide plates 80, the slotted guide plate 68
being secured to the tops of the guide plates 78.
The plates 18 and 80 are secured by screws 82
to a casing 84 that surrounds the thread guide
cam 62. Between the upper and lower plates 18

2,183,735
and 88 are secured plates 86, the inner longi-

tudinal margins of which project a distance into
the slot 75 .and are received in longitudinal
grooves in the upper portion of the cam fol-
lower 14. : :

The guideway, including the slot 70 for the .

thread guide, is arranged parallel to the conical
surface of the cop tube so that the guide is
traversed ‘paraliel with the tube. The follower
slot 76, however, is arranged parallel with the
axes of the spindic § and the cam 62. The guide
ribs 12 projecting from the top side of the cam
follower allow for. the necessary movement of
the thread guide supporting arm with relation to
the cam follower.

In order to enable the thread guide arm to be
easily connected with the follower, one wall of
the slot 18 is provided with a notch 88 through

- which the lower end of the thread guide arm

may be easily inserted and removed.

The thread guide cam 62 is provided with right
and’left hand crossing spiral grooves 80, the
upper portions of the grooves being relatively
wide so as to receive the lower portions or shoe
of the cam follower 14. The shce has surfaces
which in effect form segments of a nut accurate-
ly fitting the outer groove in the traverse cam,
Figs. 14 and 15. The inner portion of the groove
in the traverse cam is relatively narrow to re-
ceive a supplemental shoe or pilot 92 that is
formed on the lower end of a pin 94 pivoted in

"an aperture in the cam follower,

The relatively wide cam shoe 14 serves to do
the work in traversing the thread - guide, and
the pivoted shce 92 serves as a .pilot to insure
the upper shoe or follower properly crossing the
frogs in the cam groove. By making the cam
follower of the form shown and described, it is
enabled to instantly change direction of travel
at the end of the traverse throw which would

not be possible with a shoe having the usual

rounded sides in which latter case a slight dwell
‘would' be necessary. Thus it will be apparent

.that with the use of my improved double cam

groove and follower smeoth and continuous mo-
tion of the follower is-insured. B

The traverse cam 62 is formed on a shaft 96
which has its forward end mounted in a ball-
bearing 98 in a ‘cap 100 on the forward end of the
cam casing 84, and its rear end mounted in a ball-
bearing 102 in the rear end of the cam casing 8§,
the cam casing being mounted in apertures in
the front and rear sides of the machine frame,
The cam shaft 96 is driven from the spindle shaft
T through a gear 104 secured on the spindle shaft
which engages a gear 106 that is secured on one

_side of a hub 108. To the other side of this hub

is secured a gear 110 which drives a gear 112 se-
cured to the cam shaft 96. The two gears 106
and (10 and the hub 108 are mounted tg turnon a

“bushing 114 (Fig. 13), and are held from axial

movement thereon between a flange 116 on one
end of the bushirig and.a nut {18 screw-threaded
on the-other end of the bushing, This bushing

‘is secured on & pin or stud 120 that is secured in

a block 122 mounted in a slot 124 in the machine
frame, Fig. 9.  This block {22 is split and has
flanges which engage against opposite sides of
the slotted frame member, the flanges being held

10

15

55.

tight against the frame member by a screw 12§ 70

when it is tightened, the tightening being .possible

-due to the resiliency of the block due to the split.

The stud 120 and bushing 14 are secured to
the block 122 by means of a collar 128 secured on

one of its ends and a knurled knob 138 on its 16
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other end. The gears 106 and 110 are of such
‘relative size as. to cause the traverse cam 62 to
rotite at a slightly less speed than the spindle
and thus-provide for the necessary gain in the
8 winding. To vary this gain, the gears {06 and
110 may. be removed and other gears substituted,
the gears being removable by removing the sup-
porting block 122 from its slot and substituting
another block having the proper gears thereon.
In winding machines heretofore in general
commercial use, the thread guide is moved out-
- wardly during the winding operation by bearing
on the thread mass as it is built up. In my im-
proved machine, however, means is provided for
15 Dositively moving the thread guide outwardly dur-
ing the winding operation. To provide for this,
‘the cam casing 84 is mounted to turn in the front
and rear sides of the frame and during the wind-
ing operation it is slowly turned in a direction to
20 impart the desired outward movement of the
" thread guide. The mechanism for thus turning
the casing 84 comprises a cam roll 132 that is
carried on -an arm (33 projecting from a split
sleeve 134 which surrounds the casing and is se-
o5 cured thereto by means of a bolt 136 (Fig. 10).
. This cam roll .132 is mounted on a block that is
mounted to slide in a guide slot {38 in the arm
183, which block is adapted to be moved to adjust
the position of the cam roll 132 with respect to
30 the cam 142 by means of a screw 140. The cam
roil 132 is adapted to be acted upon by a-cam 142

10

-carried by a shaft 50 hereinbefore referred to..

The cam roll is yieldingly held in engagement
with the surface of the cam 142 by means -of a
35 weight 144 (¥ig. 2) which is connected by a cord
146, that passes over a sheave {48, with 4 depend-
ing arm 150 on the casing. The shaft 50 is

driven, consequently the cam 142, so as to make -

somewhat less than one revolution during the
operation of completely winding a thread cop.
The shaft 50 that carries the cam 142 is jour-
naled in bearings in the front and rear sides of
the machine frame and is driven through speed
reducing gearing 152 from the spindle shaft 1.

@

" maKes somewhat less than one revolution during
" the complete winding of & thread package. This
speed ratio may be varied to meet different con-
.ditions by changing one of the speed reducing
gears. ‘To provide for this, one of the gearls is
" mounted on a collar 154 that is secured on a shaft
- |56 journaled in & bearing block IS8 (Fig. 13).

The gear is secured on the collar 154 by means of .

: a nut and washer 160 on the shaft 166, which nut
g5 binds the gear against & shoulder on the collar.
" 7The bearing block 158 is mounted in an.aperture
" in the upper end:of a supporting arm 162 (Fig.
11) which has its lower end secured on a bearing
block 84 in which is journaled the shaft of an-
s other .one of the reducing gears. 'This bearing
" block 184 .is detachably held in fixed position on
the machine by means of a clamping member 166
which is secured by screws 168. 'This construc-
tion enables the gear on the shaft 156 to be easily
‘a5 removed, and when a hew gear Is substituted, it
" may be positioned into operative engagement with

" the driving pinion 167 on the spindle shaft 7.
“'The shaft 50 is connected with the speed re-
ducing gear 152 through a friction slip clutch
0 comprising 8 member 1710 secured on the shaft 50
and a member 172 rotatably mounted on a hub
of the. member 170. The two members have fric-
tion surfaces 174 which engage opposite sides of
a gear.comprising & ring 178 that constitutes one

%_g:og the gears

|

after described.

_The speed reduction is such that the shaft 50 -

of the chain 152. The forward end:

-3

of the shaft 50 is provided with a hand-wheel
118. The two clutch members are- yieldir zly
pressed toward each other by & spring 117.

“With this construction, upon the completion of
the winding of a thread cop and stoppage of the
machine by engagement of the dog 58 with the
latching lever 36, as above described, the oper-
ator may turn the shaft 50 independently of the
spindle and thus cause the cam 142 to move the
thread guide outwardly from the thread package

" so as to permit the completed package to be re--

moved from the spindle and replaced by the next
thread tube or cop to be wound. The operator
then still further turns the shaft 50 so-as’to
cause the tip of the cam 142 to pass the cam roll,
allowing the casing to be turned by means of the
weight 144 to swing the thread guide into its ini-
tial position in close proximity to the core of the
thread tube. Such turning movement of the
shaft 50 by the operator is limited by the cngage-
ment of the dog 48 on the shaft 50 with the end
of the latch #6. The machine is then ready to be
again thrown into operation by means of the
starting handle 34 which moves the driving fric-

_tion wheel 16 into engagement with the wheel 22,

this driving engagement being maintained by the
engagement of the latch lever 36 with the roll
42. Also, this movement of the handle 34 raises
the latch lever 46 out of engagement with the
dog 48, allowing the shaft 50 to be driven through
its connection with the spindle shaft.

It may be noted that by angular adjustment
of the dog 58 on the shaft 50 that the stoppage of
the machine may be varied as desired, and that
by angular adjustment of the dog 48 on the shaft

50 the initial position of the thread guide may be

varied a§ desired. The dogs 48 and 58 are re-
spectively held in adjusted positions by lock nuts
47 and 57 threaded on the shaft 50 and clamping
the dogs against the ends of a cam 180 herein-
In the illustrated machine,
means is provided for shifting the path of trav-
erse of the thread guide with relation to the
thread package so as to cause the successive lay-
ers of thread to be progressively displaced longi-
tudinally of the cop tube so as to form the pack-

age illustrated in Figs. 1 and 4 of the drawings.

To provide for this, the casing 84 is mounted to
slide longitudinally and is shifted longitudinally

_during the winding operation to vary the path of

movement. of the thread guide with relation to
the package, by means of a cam {80 secured -on
the shaft 50. This cam is provided with a pe-
ripheral cam groove which receives a stud or roll
182 that is mounted on a boss {84 on a fork 186.
The boss 184 is mounted to slide in a guide slot
in a fixed bracket 188 and the fork (86 is re-
ceived in a groove 190 formed by a shoulder 192
on the casing 84, and a collar 194 secured on the
casing. The groove of the cam 80 is such that
the casing is shifted longitudinally during the

winding operation to cause the path of the thread

guide 10 to be varied.to effect the desired pro-
gressive displacement of the layers of winding.
After the stoppage of the machine at the com-

‘pletion of the winding, the turning of the shaft

50 by the operator causes the cam 180 to restore
the casing 84 and thread guide to their initial po-
sitions ready for the next winding operation of
the machine, s -

In the illustrated construction, means is pro-
vided for stopping the machine upon breaking
of the thread. ~This means comprises an arm 196

which is secured to a pin or rock-shaft 198 that

is adapted to be turned in oné direction upon

i6
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breakage of the thread, by means of a rod 200
secured to the shaft 188. Upon such turning
movement of the rock-shaft 198, the arm 196
strikes the lower end of the latch lever 36 and

5 thus effects immediate stoppage of the machine.
The arm 200 is-operatively engaged by the thread
‘through suitable means, as for example, the
thread guide rollers 202. ‘

‘ It will be apparent that any suitable thread

10 tensioning means (not shown) may be employed
in the machine.

In winding a cop provided with a conical base
such as the one illustrated in the drawings, it is
important that the thread guide lay the thread

15 close against the surface of the base. The thread .
guide {llustrated in the drawings comprises plates
204 and 206 on opposite sides of the thread guide
arm 64. These plates are held in position on the.
arm by means of a screw 208 which extends

20 through an elongated slot in the arm and is screw-
threaded into the back plate 204. . This back
plate is provided with an upwardly opening
transverse slot 210 and the plate 208 is provided
with a downwardly opening transverse slot 2 12,

25 the apexes of the two slots being spaced apart to

-provide a thread guide opening. The thread
gulde may be readily adjusted on the post by

" loosening the screw 208. It will be noted in Pig.
5 that this construction of thread guide aliows
30 the thread to be positively carried close against
" the convex surface of the base of the cop tube. .

With the machines heretofore commonly used
for winding thread packages with the Universal

' wind considerable difficiilty has been experienced

35 In producing packages economically and of the

desired uniformity. These packages must con-
tain a definite yardage of thread, and it fre-
quently happens the thread varies considerably

In size.” The thread is supplied to the machine

from & quill or spool which results in substantial
.variation of tension between the delivery from a
full supply quill or spool and & nearly empty one. -

Sald prior machines are usually equipped with

measuring ‘devices -that control the stop motion
of the machine. These devices have a ‘wheel
around which the thread is carried in & path to
the winding machine so that a predetermined
- number of revolutions of this measuring wheel

‘acting through a reducing gearing causes the
so Winding machine to stop when the desired yard-
. ‘age has been wound, . :
With these prior machines, owing to the varia-
tion in thread size and the marked variation in
tension on the thread, it has been found difficult
to wind the package of a given standard with re-
spect to diameter. Moreover, in some types of
packages it is desirable to have the cop soft
- wound ss any undue tightness of wind is likely.
to injuriously affect the elasticity in the thread,
especially certain kinds of thread that are soft or
upfinished. In prior machines, however, it has
been found that any attempts to speed up the
wihding operation has tended to further increase
the tightness of the wind because of the increase -
in the minimum possible tension at higher

With my improved machine as illustrated in
the drawings, the finished thread mass, irrespec-
tive of variation in the size of the thread may be
wound as closely as possible to the maximum di-
ameter desired and extreme accuracy is attained
in the measuring of thé thread. .

-In the present e the outward movement
of the threudtuide.lnnendotbeinzeﬂectedb!;
the increasing diameter of the thread mass, is

70

7
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positively moved outwardly by means of the cam
142 which makes something less than one revolu
tion during the winding of the package. This
radial outward movement of the thread guide
50 proportioned as to be' exactly equivalent
the movement which would be caused by the
creasing diameter of the thread mass
wound with a thread of unvarying size and
under the desired diminishing tension and
nishing guide pressure. - Thus for any
number of revolutions of the winding spindle
radial distance from the face of the thread
to the axis of the winding spindle would
be the same and, consequently, the length
helix of thread laid on the periphery
thread mass during any complete traverse
of the thread guide would increase in fixed pro-
portion to the number of winding spindle revolu-
tions. ) . T
With this arrangement, by stopping the wind-
ing spindle after the proper number of revolutions
of the spindle,” the required yardage is wound
and the thread mass is of more nearly standard
dimensions. If the thread being wound should
happen to be smaller than the size for which the

Beg

!

i

I

i

R
3
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‘machine was adjusted, the resulting finished pack-

age would be softer or less dense than standard
especially in the case of soft finished threads.
If the thread being wound should happen to be
large, the resulting finished thread mass would ¥
be hard and dense. :

Still another important advantage results from
sald combination of positive guide retraction with
the thread measuring function. Heretofore, uni-
versally wound packages of certain kinds of 36
thread such as “unboiled grey” tend to bulge at
the ends when the diameter of core is much less
‘than the finished diameter. This bulging is very
unsightly and definitely harmful in certain kinds
of winding. Machines heretofore commonly used
for producing the so-called Universal peckage,
attempt to minimire this bulging of the ends:by
various devices for automatically reducing the
tension on the thread and also the pressure of the
guide face against the periphery as the thread

with & spiral working surface properly developed
for each successive unit of angulay movement,
thus retaining the sautomatic tension reducing
feature. S

My improved traverse cam 62 has an inner pilot
groove in which the usual dog is carried and an
-outer groove in which a shoe is accurately fitted-
50 that there is no lost motion where the
and left-hand helices join at each. end
traverse cam. The shoe is in reality s
left-hand nut having practically no looseness
any points of its travel except at the “frogs”
intersections of the right and left-hand helices’
on the cam, the dog in the lower grogve cai.ying

been found to be most satisfactory when the .
guide spindle makes slightly less than eight. rev-
olutiomtooneoompletecycleofthethmd:ﬂe.’
To effect this with:the usual single. revolution 7o
guide traverse cam would require a large diameter
gear on the cam shaft or a cumbersome com-
pounding of the gears trangmitting motion from
the winding spindle to the traverse cam shaft.

My improved multi-revolution travetse cam per- 75
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mits a more compact design of -the machine, a
much less weight in the reciprocating parts of
the guide motion and, consequently, a much higher
winding speed without objectionable wear, and it
also facilitates lubrication.

While the features described above are well
adapted for use in the type of machine illustrated

-in the drawings, and in a machine for winding

the type of package illustrated, it is to be under-
stood that, except as defined in the claims, cer-
tain features of the invention are not limited

- {0 use in a machine embodying any or all of the

15
a spindle, means including a thread. guide for .

20

30

35

other features.
What I claim is: : .
1. In a winding machine, the combination of

traversing the thread longitudinally of the spin-
dle so as to cause the thread to be cross wound
on the spindle, and means operable independently
of the accumulation of thread on the spindle for
retracting the thread guide from the spindle dur-
ing the winding operation while maintaining the
thread guide substantially in contact with the
wound thread mass. .

2. In a winding machine, the combination of

a spindle, a thread guide for traversing the thread

longitudinally of the spindle so as to-cause the -
‘thread to be cross wound on the spindle, and
‘means for retracting the thread guide from the

spindle during the winding operation comprising
a cam and means for driving the cam in a definite
timed relation to the spindle. .

3. In a winding machine, the combination of
a spindle adapted to receive & cop tube thereon,
means including a thread guide for traversing the
thread longitudinally of the cop tube so as to cause
the thread to be cross wound on the-tube, means
operable independently of the accumulation of
thread on the cop tube for moving the thread

guide outwardly during the winding operation so
.as to maintain the guide substantially in contact

~ with the outer surface of the thread mass, and

means for still further moving the guide outward-
1y after the completion of the winding operation
to permit-removal of the wound cop and substi-
tution of another cop tube and for returning the
guide to its initial position in proximity to the

- core of the substituted cop tube. -

70
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-4, In a winding machine, the combination of

a spindle adapted o receive a cop tube thereon,
a thread guide for traversing the thread longi-

‘tudinally of the cop tube so-as to cause the thread

to be cross wound on the tube, a cam, means for
rotating the cam during the winding operation in
timed relation to the rotation of the spindle to
move the thread guide outwardly in proximity to
the mass of thread being wound, and means capa-
ble of being manually operated after completion
of the winding operation to still further move the
thread guide outwardly to permit removal of the
wound thread cop and the substitution of another,
and to restore the ecam to its initial predetermined
angular position. - : -
*5. In a winding machine, the combination of a

spindle, a thread’guide for traversing the thread
longitudinally of the spindle so as to cause the’

thread to be cross wound on the spindle, a cam,

connections between the cam and thread guide for .

thus traversing the guide during the rotation of
the cam, a casing enclosing the cam having pro-

vision for gulding the thread guide- during its.
traversing movement, and means operable inde--

pendently of the accumulation of thread on the
spindle for turning

ng the casing to move the thread
guide in a direction away from the spindle dur-’

5

ing the winding operation while maintairing tne
thread guide substantially in contact with the
thread mass.

6. In 2 winding machine, the combination of

a spindle, a thread guide for traversing the thread

longitudinally of the spindle so as to cause the
thread to be cross wound on the spindle, a cam,
connectiong between the cam and thread guide
for thus traversing the guide during the rotation
of the cam, a casing enclosing the cam Having
provision for guiding the thread guide during its
traversing movement, and means for turning the

10

casing to move the thread guide in a direction '

away from the spindle during the winding opera-
tion, comprising a cam and connection between
the cam: and spindle for driving the cam in
a definite timed relation to the spindle. - ‘

7. In a winding machine, the combination.of

' a'spindle, a thread guide for traversing the thread

longitudinally of the spindle so as to cause the

.thread to be cross wound on the spindle, a cam,

connections between the cam and thread guide
for traversing the guide longitudinally of the
spindle so as to cause the thread to be cross wound
on the spindle, a casing surrounding the cam, con-
nections between the casing and thread guide for
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guiding the thread guide during said traversing .

- movements thereof, a shaft, a cam carried by the.

shaft, connections between said cam shaft and

_the spindle for driving the shaft in a definite

timed relation to the spindle, said connections

“having provision of means for permitting the cam

shaft to be turned by the operator independently
of the spindle, and connections between said sec-
ond mentioned cam and said casing for turning
the casing to move the thread guide outwardly
with relation to the spindle during the winding
operation. . :

8. Tn a winding machine, the combination of -
a spindle, a thread guide for traversing the thread.

longitudinally of the spindle so as to cause the
thread to be cross wound -on the spindle, means
for thus traversing the thread guide duringthe
winding operation, a shaft, a cam carried by the
shaft,- connections between the cam shaft and
said spindle for rotating the cam in-a definite.
timed relation to the spindle, said connections
having provision of means to permit said cam
shaft.to be rotated by the operator with relation
to the spindle, and means actuated by said cam
for moving the thread guide outwardly during the
winding operation. )

9. Tn a winding machine, the combination of &
spindle, a thread guide for traversing the thread
longitudinally of the gpindle so as to cause the

thread. to be cross wound on the spindle, a cam,"

a casing surrounding the cam, means on the cas-
ing for guiding the thread guide during sald

" traversing movements, connections between the

thread guide and said cam for effecting such

30

35

traversing movements of the thread guide, and |,

means for turning the casing to move the thread
guide in a direction away from the spindle during
the winding. operation comprising a-cam, and

means for driving the cam in a definite timed rela- :

tion to the spindle. - .

10, In s winding machine, the combination of
a spindle, means including a thread guide for.
traversing the thread longitudinally of the spin-

dle so as to cause the thread to be cross wound.
. on the spindle, means for yieldingly pressing the

thread guide towdrd the spindle, and means oper-
able independently of the accumulation of thread
on the.spindle for moving the thread guide out-
wardly during the winding operation against the

1
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action of said ylelding means while maintaining
the thread guide substantially in contact with the
11. In a winding machine, the combination of

3 a spindle, means including a thread guide for

traversing the thread longitudinally of the spin- -

‘dle s0 as to cause the thread to be cross wound
on the spindle, means for driving the spindle,
‘means acting automatically at the end of a pre-
10 determined number of revolutions of the spindle
for disconnecting the spindle from its driving

means and means operable independently of the .

accumulation of thread on the spindle for re-

tracting the thread guide from the spindle during

18 the winding operation while maintaining the

thread guide substantially in contact wlth the
thread mass. ’

- 12, In & winding machine the combination of

a spindle, a thread guide for traversing the thread

20 longitudinally of the spindle so as to cause the

thread to be cross wound on the spindle, & cam, -

connections ‘between the cam and thiead guide
for thus traversing the guide during the rotation
of the cam, a casing enclosing the cam having
26 means for. guiding the thread guide during its
traversing movement, means for shifting the cas-
ing to shift the path of movement of the thread
guide to progressively displace the layers of wind-
ipg in a direction Jongitudinally of the spindie, and
30 mesns operahle independently of the accumula-

tion of thread about the spindle for turning said
casing to retract the thread guide from the spin-
dle during the . winding operation while maintiin-.
ing the thread guide substantially in eont‘lct .
with the thread. s
13, In a wiiding machine, the combination. -of
a spindle, a thread guide for traversing the thread
longitudinally of the spindle so as to cause the

‘thread to be cross wound on the spindle, 4 shaft, _
-means for driving the shaft in timed refation to 10

the spindle during the winding operation, said
shaft being adapted to be turned by the oper-
ator with relation to the spindle, a cam carfed
by the shaft, means actuated by said cam Yor __
moving the thread gulde outwardly duting the 1%
winding operation, a second cam carried by sxid
shaft, means actuated by the Iatter cam for shift-
ing the path of the traversing movement of the
thread guide in one direction to progressively dis- _
place the layers of winding if\ a direction Iongi- 0
tudinally of the spindle during the winding oxgeu
tion.

14. In a wlnding machine, the oombfnntion ol
a spindle, means including a thread guide for .
traversing the thread longitudinally of the spin- *
dle s0 as to cause the thread to be cross wound
thereon, and means for retracting the thresd
guide from the spindle in definite timed rehtidl
tothespeedofrotationofthesplndte : ”
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